Applying the techniques from Nevanlinna theory of value distribution theory of meromorphic functions on C n , we investigate the existence problem of some meromorphic solutions and obtain a satisfactory Malmquist type theorem for a class of algebraic partial differential equations on C n which improves some earlier main results. We give several examples to complement our results.
of these studies have been restricted to differential equations in the complex plane. w x Recently, we 15 established some Malmquist type theorems for a class of algebraic partial differential equations on C n . In this paper, we shall obtain a satisfactory Malmquist type theorem which improves the main w x results in 15 and complements the Malmquist type result for meromorphic solutions of some algebraic partial differential equations on C n . It is assumed that the reader is familiar with the standard notations and basic results of Nevanlinna theory of meromorphic functions in several complex Ž w x . variables see 3, 6, 9, 11, and 15 . Further, the term ''meromorphic'' in this paper will always mean meromorphic on C n .
STATEMENT OF THE RESULTS

Ž
. Let ⍀ z, w be the first order differential polynomial of meromorphic Ž .
n function w z on C with meromorphic coefficients, i.e., We shall consider the algebraic partial differential equation
Ž . where ⍀ z, w and R z, w are defined by 1 and 2 , respectively.
to estimate the growth of the coefficients of Eq. 3 . 
Ž .
A meromorphic solution w s w z of the partial differential equation Ž
n If all of the coefficients of 3 are rational on C , then any of transcen-Ž . dental meromorphic solutions of 3 is admissible. Thus by Theorem 2 the following result is obvious. .
. admits an admissible solution w s 1r e e иии e y 1 . Here we have Ž . ss2ds2m. Hence the bound of s in Theorem 2 is sharp.
Because w, ϱ s 1 for any entire function w z on C , by Theorem 2 we have: Remark. In this paper, we have restricted our attention to the first order algebraic partial differential equations on C n . In fact, it is very easy to generalize the results in this paper into the general case of higher order algebraic differential equations on C n by the techniques in this paper. We omit these considerations here.
From the conclusion in this paper, it might appear that the Malmquist type reasoning is as powerful for algebraic partial differential equations on C n as it has been in the case of algebraic differential equations in the complex plane. But from the following examples, we can see some of their essential differences. EXAMPLE 2. The partial differential equation 2 2
1 The Malmquist type result in higher dimension is never a trivial modification of that in the complex plane.
Ž . 2 It is possible that 3 has some admissible solutions, even 1 F w x s F d y 1 and k s 0. Compared with Theorem 1 in 7 , the result is different from that in the complex plane.
EXAMPLE 3. The partial differential equation
Ž . has an admissible solution w s e h z q y 1 z having arbitrarily 1 2 Ž . rapid growth, where h u is an arbitrary non-constant meromorphic function on the complex plane u. By the way, we have that any solution of the Ž . Ž . equation such a type as w s w z or w s w z is entire and finite order 1 2 Ž w x . by a basic result see 16 as a reference . From the example, we can see that the growth of admissible solutions of the algebraic partial differential equations on C n seems very different from that of the differential equations on the complex plane. 
Hence we have
Ž . by the definition of B z , where S r is defined by 4 .
Ž .
Therefore we have
Ž . Combining 6 and 7 we have Ž .
